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same field also came from Germany. The fact that leguminous
crops such' as red clover left the soil richer than it had been
before had been known a long time, but it was in 1886 that
Hellriegel and Wilfarth first published an explanation of this.
They showed that through the agency of micro-organisms in
nodular outgrowths on the roots of ordinary leguminous plants,
the latter are able to absorb the free nitrogen of the air, and they
were thus able to classify plants according to whether they were
nitrogen 'assimilating5 or nitrogen 'consuming'. Liebig's experi-
ments led up to the work of Sir John Lawes and Sir Henry
Gilbert at the Rothamsted Experimental Station in England,
where experiments were continued over a period of more than
half a century, leading to the accumulation of a body of know-
ledge upon the principles and practice of plant nutrition which
was of incalculable benefit to farmers. 'On their work has been
built up the modern fabric of British agriculture.'1

At the beginning of Queen Victoria's reign the chief fertilizing
agent was ordinary farm manure. The artificial fertilizers of
to-day, nitrate of soda, guano, superphosphate, kainit, sulphate
of ammonia, and basic slag were hardly known or not known at
all. But from the middle of the nineteenth century all of these
came gradually into abundant use. The need of the soil for the
fertilizing elements, nitrogen, phosphorus, and potash, were at
first supplied by imports of nitrate of soda from Chile, guano
from Peru, and kainit chiefly from the deposits at Stassfurt.
The manufacture of superphosphate of lime was begun by Lawes
as early as 1843, and with the growth of the gas and coke-oven
industries on the one hand and the iron and steel industry on
the other, new and abundant sources of nitrogen and phos-
phorus became available as by-products of these industries in
the shape of sulphate of ammonia and basic slag. An enormous
trade subsequently developed in these products, and they
remained the farmer's main source of artificial fertilizers until
after the Great War. The War, however, brought the latest and
one of the most important developments in this branch of
applied science. For many years chemists had sought to discover

1 Ernie, English Farming Past and Present.